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Abstract:  The  GeoArchaeo-Tourist  map  of  the  territory  of  Otricoli  (Umbria 
Region,  Central  Italy):  preliminary  notes.  This  article  illustrates  the  preliminary 
notes on the criteria and methods applied for implementing a GeoArchaeo-Tourist 
map of the territory of Otricoli. 
Otricoli is a village located in the south of the Umbria Region (Central Italy), on the 
eastern margin of the Apennine chain and the west bank of the River Tiber. Marine 
sediments  (Late  Pliocene-Early  Pleistocene)  and  fluvial  sediments  (Early-Middle 
Pleistocene) covered by tuff rocks (Middle-Late Pleistoene) crop out in the area and 
control  the  physical  forms  of  the  landscape.  By  means  of  ArcGIS  computer 
programme,  a  set  of  maps  and  three-dimensional  visualizations  have  provided  to 
represent  the  Otricoli  natural  landscape.  The  GeoArchaeo-Tourist  map  has  been 
elaborating, integrating geological, geomorphological and archaeological aspects with 
the tourist  infrastructure in order to obtain a document  readable, simple, clear but 
scientifically accurate also for non-expert users. This map is an original cartographic 
elaboration in the field of geo-tourist  thematic mapping.  The main purpose of the 
GeoArchaeo-Tourist map  is to  favour the tourist to discover the Otricoli landscape 
and to promote its sustainable development.
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Introduction
In the recent time several studies have been carried out for the conservation of 
Geologic Heritage (Wimbledon et alii, 1995 and 1998; Eberhard, 1997; Barrettino et alii, 
1999; Panizza, 2001; Piacente & Poli, 2003; Reynard et alii, 2003; Castaldini et alii, 2005a, 
200b; Gutierrez et  al.,  2005) with the aim to preserve and popularize “areas of  special 
geological interest” also known as, according to the various authors, “Earth science sites”, 
“Geologic  Assets”,  “Geotopes”,  “Geosites”  or  “Geomorphosites”  (Reynard,  2004).  A 
general discussion on this topic is treated in Panizza & Piacente (2003, 2005).
The territory of Otricoli is situated in the Umbria Region in Central Italy (Fig. 1) 
and  offers  examples  of  wonderful  geodiversity  and  stunning  variability  in  landforms 
together with the possibilities to link them with art, history, archaeological and historical 
architecture.
The GeoArchaeo-Tourist mapping project of the Otricoli area comes from a cross 
cooperation  that  have  been  developing  for  many  years  between  the  Earth  Sciences 
Department  of  the  University  of  Modena  and  Reggio  Emilia  and  the  Archaeological 
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Heritage Survey of the Umbria Region. This joint collaboration developed from the need of 
a  holistic  approach  to  favour  the  fruition  of  this  Umbrian  area  for  scientific,  cultural, 
educational and amusement purposes.
A geological-geomorphological map of the territory of Otricoli was one of the first 
products of some geoarchaeological studies (Bertacchini, 2006; Bertacchini & Cenciaioli, 
2004, 2006) that have underlined the influence of the Otricoli natural environment on the 
development and distribution of human settlements, which started during about the VII-VI 
century B.C. 
The GeoArchaeo-Tourist  map represents  an original  elaboration in  the field of 
geo-tourist cartographic production and an important document, which could be used to 
give  information  for  safeguarding  and  preserving  the  Otricoli  site  and  for  promote  its 
sustainable development.
Geological, geomorphological and archaeological setting
The study area is located on the eastern margin of the Apennine chain and the west 
bank of the River Tiber (fig. 1).
Fig. 1. Location of the modern town of Otricoli and the Roman town of Ocriculum in the 
south of Umbria Region (Central Italy).
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The ancient settlement of  Ocriculum is one of the most important archaeological 
sites in modern Umbria; it was first settled in pre-Roman times at the top of a hill, where 
the modern village of Otricoli stands then, during the Roman Republican Age (1st Century 
B.C.), it was moved to the plain below near a wide meander of the River Tiber (Fig. 2). 
The  evolution  of  the  Roman  village  of  Ocriculum can  be  traced  through  its 
monuments. Most of them were built between the 1st Century B.C. and the 2nd Century A.D. 
Only a few of the main buildings of the ancient village can still be seen: the amphitheatre, 
the theatre, the baths and the large substructures
In  2000  the  Archaeological  Park  of  Ocriculum was  established  by  the 
Archaeological  Heritage Survey of the Umbria Region and in 2005 the Museum and a 
visitor centre were created by encouraging the visit of this important cultural site.
The largest group of monumental ruins is situated near the San Vittore torrent, 
which is a tributary of the River Tiber. The Tiber and San Vittore watercourses are the 
morphological elements that mainly influenced the development of Ocriculum (Bertacchini, 
2006).
A marine sequence of the Late Pliocene-Early Pleistocene crops out in the area 
covered by a conglomerate fluvial deposit of the Early-Middle Pleistocene. Tuff rocks of 
the  Middle-Late  Pleistocene  are  at  the  top  of  the  sequence.  The  marine  sedimentary 
sequence is composed of muddy and sandy deposits and conglomerates at the top. The 
latter “conglomerate unit” is about 20 m thick and forms steep cliffs that break up the 
gentle morphology of the landscape linked to muddy and sandy ground. The modern village 
of Otricoli stands on a plateau formed from this unit. Pleistocene pyroclastic rocks cover 
part of the sedimentary sequence; they were originated from the eruptive phases of the Vico 
volcano, which is situated at about a hundred kilometres on the west side of Otricoli in the 
Latium volcanic area (Bertacchini, 2006; Bertacchini & Cenciaioli, 2004, 2006).
Fig.  2.  Three-dimensional  visualization of rural  landscape mosaic of Otricoli area, 
using the aerial ortophotograh and the DEM
GeoArchaeo-Tourist map
A  GeoArchaeo-Tourist  map  is  a  thematic  map  where  geological-
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geomorphological and archaeological aspects are integrated with the tourist infrastructure 
(information point, access, accommodations, excursion trails, etc). The level of information 
has to be readable, simple, clear and scientifically accurate also for not specialist users. 
According to these premises and previous works (Castaldini et alii, 2005a, 200b), 
the  GeoArchaeo-Tourist  map  of  Otricoli  has  been  carried  out  from  an  appropriate 
simplification of the original geological-geomorphological map of the area (Bertacchini & 
Cenciaioli,  2004), which was resulted from the subsequent integrations of bibliographic 
data  with  analysis  of  aerial  photographs,  field  surveys  and  data  from  archaeological 
excavations. The implementation of these data with the ArcGIS computer tecniques (Fig. 3) 
have facilitated,  on the one hand, the reading of several  detailed information about the 
physical landscape of the study area, on the other hand, their simplification, especially for 
the  elements  of  difficult  identification  or  understanding.  On  the  contrary,  the  ArcGIS 
computer programme has emphasized the basic aspects of landscape perception.
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Fig. 3. Scheme of elaboration of the GeoArchaeo-Tourist mapping project
To make easier the reading of the map, a clear, essential and easily distinguishable 
symbology  has  been  used,  which  was  initially  produced  in  colour,  although  here  is 
presented in black and white. In particular, the legend was subdivided into three distinct 
sectors  (Fig.  4):  in  the  first  one  the  symbols  representing geological-geomorphological 
aspects are illustrated, whereas the second one is dedicated to archaeological and historical 
aspects and the third one shows tourist information.
Some kinds of Geosites that a tourist can observe and identify, such as geological 
outcrops or landforms created by running water and gravity, have been mapped, avoiding 
specialist  terminology.  The  cartographic  representation  of  these  Geosites  favours  their 
valorisation from the viewpoint of their significance for scientific research, education and 
tourism; how actually claimed by Panizza (2005), Earth Heritage and Geodiversity are tools 
to create opportunities for education, recreation and tourism and, consequently, to increase 
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the quality of life in rural areas and cities.
From the practical  viewpoint,  using the  geological-geomorphological map as  a 
starting point, the following criteria of elaboration have been applied: a) the main types of 
rocks outcropping have been differentiated using symbols that the tourist can immediately 
recognize; b) the distinction of activity for landforms and deposits has been eliminated; c) 
also faults/fractures have been cancelled from the geological-geomorphological map since 
they are not identifiable in the field; d) the various types of deposits have been simplified 
(e.g., a single grouping for deposits due to running waters).
Archaeological  elements  constitute  the  main  attraction  of  the  zone  and, 
consequently,  they have been shown with evident symbols,  in order  to be immediately 
recognized by the visitors.  The GeoArchaeo-Tourist map (fig. 5) pinpoints all  the most 
important archaeological remains of Archaic and Roman age, such as tombs carved in the 
tuff rocks localized at the margin of the plateau, buildings made of tuff stones: monuments, 
funeral monuments, town walls; tracks of the Flaminia road and the well known Roman 
“Harbour of Oil” (for the olive oil  trade) situated along the paleomeander of the River 
Tiber (fig. 2, 5). The archaeological symbols also include: a) the Museum Antiquarium; b) 
historical  architectures  (chapels);  c)  anthropogenic examples  of  landforms  (abandoned 
quarries in tuff rocks), infrastructures (a disused farming area) and recent constructions 
(River Tiber berths).
Tourist information have been indicated with the conventional symbols (both in 
colour and shape) used generally in the tourist maps. Like that, the tourist can obtained the 
basic  information  having  a  quick  look  at  the  map. The  used  symbols  include  general 
information (e.g., San Fulgenzio visitor centre, excursion trails, panoramic points along the 
excursion trails, picnic areas) and logistic information (main access roads, parking places, 
refreshment and overnight-stay sites consisting of restaurants, bar and hotels). 
The  GeoArchaeo-Tourist map  has  been  implemented  in  a  Geographical 
Information System (GIS), specifically in ArcGIS Desktop 9.0. This has been fundamental 
to  up to  date  the  spatial  database  with the  news data discovered in  the  archaeological 
excavations  and  to  combine  with  other  cartographic  information  (DTM,  aerial 
orthophotos).  The  latter  has  provided  an  interesting  set  of  maps  for  the  geological-
geomorphological  and  archaeological  representation  of  the  landscape.  The  aerial 
photographs (TerraItaly 2000™ - © C.R.G. S.p.A. Parma) were used to carry out maps and 
3D  visualisations  (in  combination  with  the  DEM,  Fig.  3),  where  is  showed  the 
GeoArchaeo-Tourist  aspects  in  the  current  landscape  mosaic  (vegetation,  land  use  and 
landforms) of the study area.  The Digital Elevation Model (DEM) were carried out from 
the  contour  lines  of  topographical  data  using  a  raster  linear  interpolator,  since  it  has 
provided a better representation of the landscape forms than TIN models. From the DEM, 
several models were generated according their didactic values in the understanding of the 
terrain morphologies.
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Fig. 4. Legend of the GeoArchaeo-Tourist map of the Otricoli area
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Fig. 5. GeoArchaeo-Tourist map of the territory of Otricoli; to consult the legend of the 
map see Fig. 4.
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In this way, shaded relieves and models for the three-dimensional visualizations 
(anaglyphs  and  perspectives)  were  generated  (Reichenbach et  alii,  1993;  Giusti,  2001; 
Benito  Calvo,  2004).  On these  models,  the  principal  morphological  aspects  have  been 
emphasized  and  were  superposed  on  the  tourist  information  and  the  archaeological 
elements  in  order  to  obtain  the  GeoArchaeo-Tourist map.  These  computer  graphic 
elaborations provide attractive maps both in colour and black and white, useful to capture 
the  attention of  tourists  who can so  better  understand the  key  correlation between the 
natural  landscape and the archaeological  aspects.   From the DEM, topographic profiles 
have  been obtained  as  well,  being very useful  to  show the  difficulties  in  relief  of  the 
excursions trails. 
In order to facilitate the visit of the Otricoli area, some excursion trails have been 
proposed.  Different  symbology  indicates  their  way  of  access,  such  as  car  access  or 
cycleway.  The  trails  proposed  are  as  follow:  1.  The ancient  track  of  Via  Flaminia:  it 
follows this important Roman road through the tuff plateaux and bordered by the main 
Roman monument remains. 2.  Discovery Otricoli and its treasures:  it  follows the main 
tracks of the Park up to the village of Otricoli to appreciate the integration between natural 
landscape and historical and archaeological remains. 3. Morphology and history of the past. 
it invites to walk around the territory of Otricoli to discover its landforms and the natural 
elements that controlled its evolution.
Conclusions
The  study  developed  in  this  paper  was  finalized  to  the  production  of  a 
GeoArchaeo-Tourist map through the  implementation of  a  geological-geomorphological 
map and a DEM using GIS. 
The  GeoArchaeo-Tourist  map  combines  the  most  evident  geological-
geomorphological  and  archaeological  features  with  fundamental  tourist  information.  It 
wants to be a document clear, readable, simple  but scientifically accurate in order to be 
understood  by  not  specialized  users  (visitors)  and  able  to  invite  them to  discover  the 
surrounding landscape.
The clarity of a map essentially depends on the simplicity of its selected symbols; 
on the base of that,  the legend was subdivided into three different sectors:  the first for 
geological-geomorphological  aspects,  the  second  one  for  archaeological  and  historical 
aspects and the last for tourist information. 
More detailed project of accessibility of the Archaeological Park of Otricoli area, 
i.e.,  projects  of  tourist  infrastructure  and  concepts  of  presentation  of  geological  and 
historical heritage from the education viewpoint, should be a subject of the further works 
that could be planned to expand the action power of the project with a direct involving of 
local Administration, eventually suggesting establishments with tour operators.
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